iol. 220 (6) for the 11 subjects. The gases were breathed for 16 min, with a lo-min rest period between each gas. After breathing each gas for 5 min, control measurements were taken for 3 min. Then the pressure within the suction box was reduced by 40 mm Hg and maintained at that level for 1.5 min. Lower body negative pressure induces reflex constriction of forearm resistance vessels (4, 5) by pooling blood in the lower extremities.
Lower body negative pressure was applied twice while breathing each gas mixture, separated by 1.5 min.
HEISTAD, WHEELER, AND AOKI Alveolar gas samples were obtained after breathing each gas mixture for 6 min. End-expiratory samples were obtained through a catheter placed in the expiratory line, immediately adjacent to the Rudolph valve; gas samples were aspirated during inspiration. Gas samples were analyzed for Paz and PCO~ with an Instrumentation Laboratory Ultramicro gas analyzer. Blood flow to the forearm was calculated from the rate of increase in the volume of the forearm during venous occlusion and expressed in milliliters per minute per 100 ml of forearm. An average of four blood flow curves were obta,ined each minute. Values were not obtained for blood flow or blood pressure during the first 30 set of lower body negative pressure to avoid a rapidly shifting base line and to observe maximum responses. Values were averaged for the two periods of lower body negative pressure while breathing each gas. Forearm vascular resistance was derived by dividing mean arterial pressure by forearm blood flow and expressed in millimeters Hg per milliliter per minute per 100 ml of forearm. Mean arterial pressure was derived by adding one-third of the pulse pressure to the diastolic pressure.
Statistical comparisons were made by paired t test analyses.
tive pressure caused a fall in arterial pressure, an increase in forearm vascular resistance, and an increase in heart rate at the end of 36 hr of hypoxia (Table 1) while the subjects were still hypoxic (breathing 12 % oxygen). The increases in forearm vascular resistance and heart rate during lower body negative pressure were enhanced significantly and promptly by restoration of normoxia despite the persistence of hypocapnia.
Comparison of Effects of Acute Hypoxia to Those of 36 hr of Hypoxia
Resting values. Acute hypoxia caused changes in arterial pressure, heart rate, and vascular resistance which were directionally similar, although of lesser magnitude, to those seen after prolonged hypoxia (Table 2) .
RESULTS
Responses to lower body negative pressure. During acute hypoxia lower body negative pressure caused a greater fall in arterial pressure and a smaller increase in forearm vascular resistance than during normoxia ( Table  2 ). The increases in heart rate in response to lower body negative pressure during acute hypoxia and during normoxia were similar despite the significantly greater fall in arterial pressure during hypoxia.
The inhibition of responses to lower body negative pressure was similar in degree during acute and prolonged hypoxia.
Effec-ts of Prolonged Hypoxia
Resting values. After 36 hr of hypoxia mean arterial pressure and heart rate were increased but forearm vascular resistance was decreased ( The results obtained by Detar and Bohr (6, 7) in vascular strips might be considered in light of our observations. Drastic reductions in Paz were associated with diminished responsiveness of vascular smooth muscle to epinephrine, but after 12 hr adaptation occurred, manifest not only by return of contractile responses despite continued hypoxia, but also by a paradoxical depression of responses when normoxia was restored (7). Why, then, was there not adaptation to hypoxia in the present study, since vascular smooth muscle is the effector organ of the reflex studied? One reason may be that the degree of hypoxia in this study was of moderate severity, compared to the extreme levels of hypoxia (PO, < 1 mm Hg) to which vascular smooth muscle was exposed, and to which it adapted.
In addition, the reflex responses which we have studied include a neurogenic element and release of neurotransmitter, which might continue to be inhibited during prolonged hypoxia. During the experimental session the increase in heart rate in response to lower body negative pressure was significantly greater during normoxia than hypoxia, suggesting impairment of cardiac reflexes by hypoxia. During the control session, the increase in heart rate in response to lower body negative pressure was similar during hypoxia and normoxia, despite the greater fall in blood pressure during hypoxia.
Since the baroreceptor response would be expected to have caused a greater increase in heart rate in response to lower body negative pressure during hypoxia (when arterial pressure decreased), the similar increase in heart rate suggests impairment of cardiac reflexes by acute hypoxia.
The greater resting heart rate during hypoxia does not appear to account for the lesser increases during lower body negative pressure, as there was no correlation ( r = 0.19, P > 0.1) between resting heart rate and the response to lower body negative pressure while breathing air. It therefore appears that both acute and prolonged hypoxia may be associated with an interference with cardiac, as well as vascular, reflexes.
The response of resting arterial pressure to prolonged hypoxia has been variable in man. Years of living at a high altitude appears to decrease blood pressure (18). During early exposure to high altitude resting arterial pressure has been reported to be unchanged (23) or to increase (11). We found resting supine mean arterial pressure to bc elevated after 36 hr of hypoxia.
However, the fall in arterial pressure in response to lower body negative pressure after hypoxia suggested that postural reflexes are impaired during hypoxia. We therefore considered the possibility that the conflicting reports (11, 23) on the effects of hypoxic exposure on blood pressure might be related to the position in which blood pressure was measured. In five of the subjects we measured supine and standing blood pressure before and during the hypobaric exposure (Fig. 1) . Arterial pressure was determined by auscultation over the brachial 1675 artery using a blood pressure cuff placed around the upper arm. The cuff was at heart level while the subject was supine or standing.
In comparing values during normoxia and hypoxia, the supine blood pressure was higher at 36 hr of hypoxia than during normoxia, but blood pressure after .5 or 5 min of standing was similar at 36 hr of hypoxia and during normoxia. 
